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This :invéntion relates fo the PUrifiCation of 
- pr0duets - Of the  dehyd0chïorinati0n and: dèhy- 
dration of the normily s01id isobfitylèrie-riitcosyl 
 Ch,loride adduct. In particular if-relgtes fo the 
purification of.the-nitriles formed!inthe above 
dCydrÙchÂÙrinatiÙn-dehydratiÙn reaction and 
especially to the separation in purifiel çf0rm of 
methacrylonitrile from the products of-the above 
mentioned reaction. Reaction mixtiires of the. 
types referred fo herein are obt ined-in:acdord- 
ance .withthe processes Of my c0Pending_ appli- 
cations Serial Nos. 41,391, now abanloned, and 
41»392,arid 41,395, now PatentNumbers 2,528,708 
-and 2,553»331, respectively, allfiled July 29, 1948. 
The-isobutylene-nitrosYl chloride adduct re- 
fetred to herein is the solid a'dduct, probably a 
 bis-nitroso form of 2-methyl-l-chloro-2-nitro- 
 sopropane, formed by reaction of isobutylene 
and nitrosyl chloride as described for example 
by Crowder et al. U. S. Patent 2,394,430 of 
-February 5, 1946. The pure compound melts 
af about.104 ° C. 
The combined dehydrochlorination and de- 
-hydration of this isobutylene-nitr'osyl chloride 
adduct produce a reaction mixture ïn Whieh the 
main .pr0ducts derived from the adduct are 
 methacrylonitrile and alpha-chlorisobutyr0nitrile 
in relative proportions depending on the nature 
and proportions of .detiydrochlorination and de- 
hydration ägents employed,  Other  cbmponents 
of the mixture are .products derived from the 
dehydrochlorinating agent and from the de- 
hydràting agent. By-pro-duets such. as methac- 
rolein, f0rmed from the adduct, are also present. 
The Separation of this reaction mixture into pure 
components Presents .a difficult technical prob- 
lem which is hot solved entirely satisfactorily 
by Straight fractional distillation. 
I is an object.of-my invention toprovide an 
efficient process for separating the above two 
nitriles from each other and from other com- 
ponents of the above described reaction mixture. 
Another obect-is fo provide.an efficient process 
for separating all the individual constituents of 
the above .described-mixtures .of-products con- 
taining mëthïYlonitHle nd àIptia=chlorisobu- 
tyrb-Cile. 
Still another-object is fo provide a ir/gle 
,azeotropic .agent which-is éffêçtive thouhout 
he separation of-reaction mixtures such :as de- 
scribed ' above- containing methacryl6tfle,- so 
that by àddition of à single "agëiit the disfi]lCon 
temperatures required fo separate each com- 
ponent may be substantially reduced from their 
normal valiis. 
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Other objects and advantages 
fuliy hëreinaftér. 
 I have round tht ttie 
hydmchlorination-dehydration of 
 ntrosyl chloride .aductmay:avntgeSl be 
:separated 0ne fmm:any:oratl bfthe 0hrs;by 
' zeotropically dîstfllng :he. mixture df pUtS 
With water as the :àzétrOpiC 
specifically, I :bave round 
l0 -lotle and .'alphg-'cht0risobtymnille y 
advantageoly be ::Sepaed gs 4heir «qus 
zeotropes from/:eaCh 0ther s Wetl.as;fr0m,ny 
 other, pr0ducts of te:abOVe :dehydroe15rin-in- 
dehydration such :s methacrlm gffd :,të:T- 
1 äction products :generated ::fr0m 
chloriting and the.:déhyatifig gent. 
I have round that the pureïme'cloitrfle - 
Water. azeotmpeboils 
-pheric pressure ànd :COtaim gb0ut 
20 Weight-of methacrylonitrile .and :b0ut :6%-by 
-weigt, of water. Te:zeotrope :6f métaelo- 
trile sepCates from- the :zStpe 
Chorisobutotrile on fraCtf0tïon,::e.:g, ina 
col of 10.thë0rëti¢alpltês,»iêaving:ëhind 
25 only a elatiYely smallquantity:of mëthacrylo- 
' trile in the higher boiIing .intermeoEate,:goEi0n. 
On c0oling,:the aquéous methac1otrfle zeo- 
trope fores -an.aqueous .and an orgaclger. 
The .organe aYer may.be «séparaed :and :the 
0 aqùeous layer, c0ntàing/adittIe dissolved/.nitzfle, 
may be: returned.to te:still. 
I hae fbund the .alpa-chlorisoburonitHle 
originally in adxure ith :éhaêrylOnitrfle 
-f0rms a small intermedlate ,/frflOn, :àd an 
35 aqueous azeotmpe boilïng :at abot 
' atmospheric peSsure. 
about 78  by weight 0f :alhachlrisbb0- 
tIe and 22 by weight of water. ke-:the 
aqUeous methacr10nitri]e azeotope it'/seprtes 
40 into an aqueous and:àn, ogaC. -Iayer:bn::0oIig. 
pha-chlor.isotyrotrile ' in/the :iterëdiate 
fraction(-may/e (rêcoVered,.ïn «pre:-for, m î.by: e. 
distillation of this ::fhti0n, :italy :(qn he 
preence -:0f water. 
45 The azeotrope of: methc01ein-nd:atèri:b6fls 
at-639  c.,t gye fohnd. 
ifig mëthältile  dd«:eholein ïthe 
ehgemlëin«Watèr :gzeotrDe"my be 
- as asepaate fraCibn. ymethColein hiCh 
50cOmes Off subsëqúéntly .wlth.he êthàyl- 
:trile fraci0n:maybe: rem0ye:..By:-a:-Sec6dfrc_ 
:tiati0n of the :methaClonitrile :fction '. fo 
leave substantially pure methaclotrile. 
 pmcess is of particular advantage in re- 
 covering the trfles produced by a dehydro- 



chlorination-dehydration of isobutylene-nitrosyl 
chloride adduct effected in the presence of acetic 
anhydride and a dehydrochlorinating agent. 
The normal boiling points of alpha-chlorisobu- 
tyronitrfle (116 ° C.) and oï the acetic acid gen- 
erated from the acetic anhydride (118 ° C.) are 
very close; hence when acetic anhydride is 
employed as the dehydrating agent of isobutyl- 
ene-nitrosyl chloride adduct a problem of sep- 
arating the nitriles formed, particularly the 
alpha-chlorisobutyronitrile, from acetic acid is 
presented. In the presence of water, both the 
nitrfles produced on dehydrochlorination-de- 
hydration of isobutylene-nitrosyl chloride adduct 
with acetic anhydride as the dehydrating agent 
are easily separated ïrom the acetic acid gen- 
erated in the reaction, by fractionating the mix- 
ture of reaction products; and are likewise read- 
ily separated, in presence of water, from each 
other and from various impurities in the re- 
action product. 
The following example illustrates my invention 
 but is not intended to limit the scope of the 
invention: 
To a mixture of products obtained by dehy- 
drochlorinating and dehydrating the solid adduct 
of isobutylene and nitrosyl chloride in the pres- 
ence of acetic anhydride and quinoline and dis- 
tilling out a reaction product which contained 
methacrylonitrile, alpha - chlorisobutyronitrileæ 
methacrolein and acetic acid, a quantity of water 
and about 0.5% by weight of hydroquinone as a 
polymerization inhibitor were added. The prod- 
ucts were fractionated through a column of 
about 10 theoretlcal plates fitted with an azeo- 
tropic head. The forerunnings up to 73 ° C. were 
taken off and then a fraction boiling 73-77 ° C. 
was collected. The lower layer separated in the 
azeotropic head was the aqueous layer and was 
' returned to the column. The organic layer was 
collected. The organic layers from the fractions 
which came off from 77 ° to 99 ° C. were then 
separately collected. 
The organic layer of the first fraction (73-77 ° 
C.) contained about 96% by weight of meth- 
acrylonitrfle, 2% of methacrolein and 2 % water 
and was ïree of alpha-chlorisobutyronitrile. 
Analysis for total nitriles was by nitrogen de- 
termination (Kjeldahl method) ; for alpha- 
chlorisobutyronitrile was by chlorine determina- 
tion (Part method); and for methacrolein was 
by hydroxylamine tltration. Methacrylonitrile 
saturated with water contains about 2% of water. 
The methacrylonitrile was dried over substan- 
tially anhydrous calcium sulfate and further puri- 
.fled by a redistillation to give a fraction which 
wasthe higher boiling 90% of the organic layer 
from the 73-77 ° fraction above and was meth- 
acrylonitrile of a purity of 98.5% as indicated 
by nitrogen determination and boiling point. 
The collected organic layers of the 77°-99 ° 
fractions analyzed as above contained about 33 % 
by weight of methacrylonitrilei 63% by weight 
alpha-chlorisobutyronitrile, the remaining 1% 
chiefly water and acetic acid. 
The composition of the aqueous azeotrope 
takén off as distfllate in my process is inde- 
pendent of the quantity of water present in the 
stfll so long as some water remains present. 
Accordingly, it is hot essential in my process 
that any particular quantity of water be added 
to the mixture to be separated; it is on]y neces- 
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sary that water be present throughout the dis- 
tillation. A certain amount of water dissolves 
in the organic layers which separate on con- 
densing the azeotropes distilling over in my pro- 
¢ cess. This water is removed from the distilla- 
tion system when the organic layers are col- 
lected. Hence, the total amount o; water added 
to the still in my process is at least enough to 
saturate all of the organic distillate at the tem- 
10 perature at which the organic layers of the dis- 
tillates are separated from the aqueous layers 
of the distillates. All the water used may be 
added at the start or water may be added during 
the course of the distillation. An excess of 
15 water does no particular barre. 
Since my process as illustrated in the above 
example separates each of the products of the 
dehydrochlorination-dehydration of isobutylene- 
nitrosyl chloride adduct from the others, it is 
20 evident that my process is applicable whenever 
any mixture containing two or more of the prod- 
ucts shown in the example is to be separated into 
one or more purified components. 
Although a batch distillation is illustrated in 
d5 the example, it is possible to employ continuous 
distillation methods in carrying out my process. 
I claim: 
1. A process for the separation in purified 
ïorm of at least one of the components of the 
:3o mixture of products .ïormed when isobutylene- 
nitrosyl chloride adduct is dehydrochlorinated 
and dehydrated, which process comprises adding 
water to said mixture to be separated and frac- 
tionating the aqueous mixture thus obtained, 
:,5 distilling off at least the methacrolein comportent 
and substantially all of the methacrylonitrile 
comportent as thei.r aqueous azeotropes, and 
throughout the period of distillation maintaining 
water present in the mixture of products undm'- 
',' going separation. 
2. A process for the separation of methacrylo- 
nitrile and alpha-chlorisobutyronitrile from the 
mixture of products obtained when isobutylene- 
nitrosyl chloride adduct is dehydrochlorinated 
 :5 and dehydrated in the presence of acetic an- 
hydride and quinoline dehydrochlorinating 
agent, which process comprises adding water to 
the mixture of reaction products, fractionating 
the resulting aqueous mixture of products at ar- 
me mospheric pressure, separating the fraction com- 
ing off at about ï3-ïï ° C. into an aqueous and 
an organic layer, returning the aqueous layer to 
the distillation system and collecting the organic 
layer, and separately collecting distillate coming 
5 off within the range between about ïï° and 99 ° C. 
3. A process in accordance with claim 2 in 
which the organic layer of the 73°-7ï ° C. frac- 
tion is redistflled to separate methacrylonitrile 
from impurities in this layer. 
C0 ERHARD JOHN PRILL. 
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